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DOCTORAL DISSERTATIONS OF INTEREST TO TEACHERS OF EARTH SCIENCE 1 96 O- 1 969 

Ashbaugh, A. C., Ed. D. An Experimental Study for the Selection of 

Geological Concepts for Intermediate Grades. U. of Georgia, 1964. 

138 pages. D issertat ion Abstracts , Vol . XXV, page 5775. 

Baker, Vernon R. , Ed. D. The Status of Earth Science Education in 
Arkansas. U. of Arkansas, 1967* Dissertation Abstracts, Vol. 

XXV 1 1 -A , page 137- 

"Research indicated that there were gross weaknesses in teacher 
preparation in Arkansas." 

Glenn, William H., Ph.D. The Effectiveness of Learning in Earth Science 

Geology Units Through Field Trip Experiences: A Study of the Effects 

of Two D i f ferent ^Methods of Presenting Field Trip Experiences on 
Pupil Ability to Make Observations of and to Form Hypothesis Re- 
garding Selected Geologic Features. New York University, 1 968 . 
Dissertation Abstracts, Vol. XXX-A, page 206. 

"Research indicated no significant difference between group taken 
into the field or group taught with the aid of 35 mm. color slides." 

McDonald, Dale E., Ed. D. The Utilization of Planetaria and Observations 

in Secondary Schools. U. of Pittsburgh, 1966 . Dissertation Abstracts, 
Vol. XXVI l-A, page 4084. 

"This descriptive-survey indicated that the biggest rate of 
planetarium use wfls for concepts of motion and celestial geometry, 
while observatory use centered around teaching of lunar motion 
and planet characteristics." 

Mayer, Victor J., Ph.D. A Study of Existing Pre-Service Earth Science 
Teacher Preparation Programs. U. of Colorado, 1 966 . Dissertation 
Abstracts, Vol. XXVI I l-A, page 989 . 

"In programs studied by use of questionnaires, the courses in 
the earth sciences in general were found not to provide learning 
experiences which develop familiarity with investigative and student- 
centered techniques of instruction." 

Qutub, Musa Y., The Object ives of the Earth Science Curriculum Project; 
an Evaluation of the i r Ach ievements : (Unpublished Doctoral Disser- 

tation). Iowa State University, Ames, Iowa, 1 969 . 

Rosemergy, John C., Ph.D. An Experimental Study of the Effectiveness 
of a Planetarium in Teacning Selected Astronomical Phenomena to 
Sixth-Grade Children. U. of Michigan, 1967 . Dissertation Abstracts, 
Vol. XXVII l-A, page 4959. 

"The study pointed out that the use of a planetarium made no 
difference in understanding phases of the moon and the apparent 
turning of the sky when compared to a group not usinq the planeta- 
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Sargent, Earl A., Ed. 0. A Study to Determine Certain Characteristics 
of Earth Science Curriculum Project Teachers and Students in the 
Permissive or Authoritarian Classrooms which Lead to Greater Aca- 
demic Ach levement in these Students. Colorado State College, 1966. 
Dissertation Abstracts, Vol. XXVI l-A, page 4451. 

M Thls statistical study pointed out types of teaching techniques 
to use in the c I ass room # 11 

Schirner, S., Ph.D. A Comparison of Student Outcomes in Various Earth 
Science Courses Taught by 17 Iowa Teachers. The University of 
Iowa, 1967. Dissertation Abstracts, Vol. XXVI I l-A, page 3081 . 

"Research indicated that students studying ESCP developed into 
significantly better critical thinkers and tended to show greater 
gains in understanding science than did students taking a non- 
ESCP course." 

Shrum, John Wesley, Ph.D. A Proposed Curriculum for the Preparation 

of Earth Science Teachers. Ohio State University, 1 963 • 3 1 4 pages. 

Dissertation Abstracts, Vol. XXIV, page 4576. 

Smith, Billy A., Ed. D. An Experimental Comparison of Two Techniques 

(Planetarium Lecture-Demonstration) of Teaching Selected Astronomi- 
cal Concepts to Sixth-Grade Students. Arizona State University, 

1966. Dissertation Abstracts, Voi. XXVI l-A, page 887 . 

"Research indicated that planetarium use wa: significant for 
selected astronomical concepts." 

Sonnier, Isadore L. , Ed. D. A Study of the Number of Selected Ideas 
in Astronomy Found in Earth Science Curriculum Project Materials 
Being Taught in College and University Astronomy Courses. Colorado 
State College, 1966. Dissertation Abstracts, Vol. XXVI i-A, 
page 2^*33 - 

"This study indicated that teacher preparation for ESCP was being 
met by college and university astronomy courses." 

Toohey, J. V., Ed. D. The Comparative Effects of Laboratory and Lectures 
Methods of Instruction in Earth Science and General Science Classes. 
Arizona State University, 1 963 - 142 pages. Dissertation Abstracts, 

Vol . XXIV, page 3241 . 
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bibliography of selected references 



Anonymous "Duluth Conference Takes Shape." GeoTimes Vol III No ft 
May-June, 1959. pp. 20-21. ~ ■’ VOI> 1 11 * No - 8 « 

A "° nV “ US ; "E« r, h Science Curriculum Project." GeoTimes, Vol. VMI 
No. I, July-August, 1 963 . pp. | Z +- 1 9 . 

Anonymous .^^ES CP 1965." GeoTimes. Vol. X. No. 3 . October, 1965. 

Ashbaugh A C "Selection of geological Concept, for In, eradiate 
f, Spence Education. Vol. 52, March, 1968 . pp. I 89 -I 95 
An experimental study that has listed 37 of 1*0 qeo’oqical 
concepts cons idered adequate for grades 1 * through 6 . 

Barle A^n; l961*'.' Ge p. IO |8. in the Kinder 9 arten -" Grade Teacher. Vol. 81, 

Bennett , L. M. and Clodfelter C ncf.ix. _r . 

of % Second "rade'by" ^ 

Bennett L M. "Cur.ent Practices in Science Teaching in the Junior 

pp 1 ^ 2 - 5 °. S ° TeXaS -" i£jenoe Education. Vol. 50 , March, 1 966 . 

Ben 2 > J;. " E ^Pe rim ental Evaluation of Field Trips for Achieving Infor- 

SciInce G Fdn S 1" 3 °? Earth Scfence in Four Ninth Grade Classes ' 

Science Education. Vol. 1*9, Feb. 1962. pp. 1*3-9. 

Brooks James E. and Dexter, William A. "Dallas Area Test of the ESCP 

No £ , 3 J S ' u abS ^. Ct) I h -f Texas Journal of Science . Vol. XVI 
No. 4, December, 1961*. p^l*7T! ’ 

Busch Phyllis s. "An Urban Field Guide to Elementary Science " Science 
E _ ducat'o n. Vol. 50, pp. 128-135, March, 1966 ' ^ 

Th!S guide includes short, frequent outdoor trips that can be 
taren around an urban school environment. Inquiry approach W 
learning is stressed." to 

Caldwel 1 L. T . "Subj*... Organization Proposed for Teaching Related- 
f.e d Concepts Required to Learn Earth Science Concepts in the 
Junior High School." Science Education . Vol. 50 . February, 1966. 

CaSSe i;„!‘ ?* M" P c 0| ? 0Sed Earth and S P ace Science Course for High School 
Students. Science Education. Vol. 1*7. Feb., 1 965 . pp. 9 | 02 -i)l*. 
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Chapman, J M. and Caldwell. "Content Study of Earth Science Courses 
in Selected Secondary Schools." Sc iencc Educat ion . Vo I . 48. 
October, 1 96 * 1 . pp. 430-6. ' 
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pp. ^ 3 . 



Cranston, E. 
Na tura I 



J. and Linn, G. F. "Spur to Individual Investigations in 
Science." Oh ; o Schoo 1 s . Vol. 40 . October, 1962. pp. 14-5. 



C 



ross , William. "S 
cal Education . 

"A rev iew of 
curriculum for 



cnior High 
Vol. 16. 
f i ve ways 
grades 10 



School Earth Science." Journal of Geologf - 
December, 1968. pp. I 76 - I 78 . 
earth science can be placed in the science 
through 12." 



Davison, H. M. and Fowler, H. S. "Earth Science Course Evaluation: 

What do They Learn in Earth Science?" Science Education . Vol. 49- 
March, 1 965 - pp. 184-5. 



Do Vito, A. "Elementary School Children Explore Geology. School Science 
and Ma themat i cs . Vol. 68, November, 1968. pp . 707-719- 

"Conceptual scheme approach to teaching earth science is stressed. 
Basic geology background presented for elementary earth science 
teachers . 1 ‘ 



Dexter, William A. "The Bigness 
Geological Education . Vo 1 . 

"Experiment described rel 
distances using a 10-meter 



and the Smallness of Time." Jou rna 1 
15, October, 1967- pp. I 6 I-I 63 . 
ates geological time and astronomical 
piece of tape." 



of 



ESCP. News letters . Oct., 1963-1967. 



Forbes, L., Thomson, G. and Soderberg, J. "Oceanography: A Vehicle 

for Integrating Science Concepts." The Science Teacher . Vol. 36 , 
March, 1969. pp. ^0-42. 

"Interdisciplinary nature of oceanography as an excellent vehicle 
for teaching science concepts and skills at the junior high level 
is discussed." 



Fox , 



R. P. and Roberts, J. L. 
High." School Reporter . 



"Down- to- earth Science at Suburbia Junior 
Vol. 71. Summer, 1963, pp. 181-7- 
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Fry, Harold C. "Junior High School Earth Science." Journal of Geoloqical 
Educat ion . Vol. 16, Oecember, 1 968 . pp. 17*1- 1 76 ! 

"Advantages and disadvantages of earth science teaching at the 
junior high school level is presented." 

Hambleton, William W. "Impact of High-School Earth Science Courses on 
Col lege Curr icula." Journal of Geoloqical Educatio n. Vol. 12, 

No. 2. June, 196**. pp. 69 - 73 . 

Hampton, V. J. "Earth Science Teaching Aids." School and Commun ity. 

Vol. 53- October, 1 966 . pp. 18-19. " 

Heller, Robert L. "The Earth Science Curriculum Project." Journal of 
Research in Science Teaching . 1 963 . pp. 272-5. ’ 

Heller, Robert L. "The Earth Science Curriculum Project." Journal of 
Geoloqical Education . Vol. 12, No. 2. June, I96*t. pp7 6*t-8~ 

Heller, Robert L. "The Secondary School Earth Science Course in Science 
Education." (abstract) Abstracts for I96*t, Special Paper, 
Geoloqical Society of America , November, 1 96 **. 

Heller, Roberc L. "The Secondary School Earth Science Courses in Science 
Education." Journal of Geological Education. Vol. XIII. No. 

June, 1965. p. 71. 

Hewitt, Philip C. "Why Study Geology?" Journal of Geoloqical Education. 
Vol. 15, February, 1 967 . pp. 8-10. ~~ 

"Author pointed out that geology is not only for geologists but 
is, or should be, for everyone." 

Higgins, J. S. and Boyer, R. F. "Experimental Earth Science for Eighth- 
Grade: A Cooperative College-School Science Program." The Science 

Teacher . Vol. 35, January, 1 968 . pp. 51-53. 

"Evolution rf a one-semester earth science course especially 
designed for eighth-grade level is presented." 

Hook, J. C. "New Programs in Earth Science." Teathers Col ieqe Journal. 
Vol. 33- March, 1 962 . pp. 122-5. — 

Hoover, Linn. "Needed; Teacher Training." GeoTimes. Vol. 9. No. 8. 
April, I 965 . p. 7- 

Horowitz, I wing L. "Earth Science in an Urban Environment." Journal of 
Geological Education . Vol. 16, December, 1968 . pp. 172-17^. 

"Central Park, New York City, is the focus for field work for 
an ESCP urban school test center." 

Howell, Jr., B. F. "The Earth Science Curriculum Project." Guidelines 
for Improving College Science Programs . NSTA . April, \%h. pp. 8 , 9 . 
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Hubbard, T. N. 
Journal. 



"Earth Science Now in Orbit." American School Board 

Vo 1 . 151. July, 1965. pp.. 26-7. 



Jeffrey, J. M. 
and Math. 



"High School Course in Meteorology." School Science 
Vol. 66 . May, 1 966 . pp. 491-3* 



Jerak, J . L. "Living Earth Science." Science Teacher . Vol. 28. 
December, 1 96 ? . pp. 48-9* j. 



Johnston, Paul. "Model for Astronomy Laboratory Investigations." 

Journal of Geological Education . Vol. 15. June, 1967. pp. 109-112. 

"Demonstrates how night sky observations can be eliminated from 
the astronomy laboratory." 



Kellers, K. T. "Organizing Outdoor Classrooms." The Science Teacher . 
Vol. 37. January, 1970 . pp . 56-59.. 

“An outline is presented for establishing outdoor study areas 
which can provide unique opportunities for school personnel while 
not requiring new funds." 



Knapp, Clifford E. "The Slope of the Land." Science and Children . 
Vol. 6 . Mar^h, 1 969 . pp. 14-15. 

"Experiment using a homemade sighting level on a school grounds 
field trip is discussed." 



Krupowicz, Joseph R. "Studying the Ocean Floor." The Science Teache r. 
Vol. 36 . March, I 969 * PP- 39-40. 

"Development and design of a one year course in oceanology for 
high school students is presented." 

Ladd, George T. "ESCP....An Investigative Approach for Teaching Earth 

Science to Students of All Level s of Ability." Journal of Geological 
Educat ion . Vol. 16. April, 1 968 . pp. 61-64. 

"Basing his study on the teaching of ESCP for two years to ninth 
grade students, the author cone 1 uded .that student-oriented investiga- 
tive approach in earth science can be achieved by students of all 
levels of ability." 

Levine, D. S. "Metamorp' '*•1*. of Earth Science." High Points . Vol. 46. 
March, 1964. pp. 6h _ . 

Leonard, J. M. and Ross, W. "Sem i -programmed Laboratory Experiences in 
Earth Science." High Points . Vol. 45. May, 1963- PP. 50-5. 

Lindsay, F, B. "Junior High Science in California: Emerging Direction 

of Development." Journal Secondary Education . Vol. 41. March, 

1966. pp. 24-8. 

Lobjoit, W. M. "Science for non-scientists; the case for Geology." 

T imes Education Supplement . Vol. 2513* July 19 , 1963* p. 93; 
Reply--J. T. Greensmith and P. E. Greensmith. Vol. 2514. July 
25, 1963. p. 125. 
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Lockard, J. 0. "Secondary School Curriculum Projects." Science Teacher . 
Vo! . 32. May, 1965. pp. 48-9. 

Lokke, 0* H. "Teaching Earth Science." Science Teacher . Vol. 29. 

Apr i I , 1962. p. 40. 

Lokke, 0. H. and James, J. R. "Energy Concepts in Earth Science; 
lncl ined Plane as a Visual Aid." Science Teacher . Vol . 32. 

January, 1965. pp. 43-44. 

l.uta, A. "Fuctional and Specific Laboratory Programs for a General 

Education Course in the Earth Sciences." Science Education. Vol. 
43. March, 1959. pp. 177-8. 

MacMahan, Jr., H. "Princeton Project or ESCP: a Difficult Choice." 

School Science ar.d Math . Vol. 66. January, 1966. pp. 86-91. 

Marean, J. and Ledbetter, E. "New Approach to Ninth-Grade Science." 
Science Teacher . Vol 33. April, 1966. pp. 18-20. 

Mason, D. K. "Earth-space Concepts." Instructor . Vol. 78 . January, 
1969. pp. 69-70. 

"Basic information for elementary school teachers is given in 
setting up simple earth science experiments." 

Matthews, ill, William H. "Resource Materials for Earth Science Teachers 
(abstract) The Texas Journal of Science . Vol. XVI, No. 4. 

December, 1 964. p. 474. 

Matthews, III, William H. "The Role of Rock and Mineral Clubs in 
Geologic Education." Earth Science . Vol. 17, No. 5. Sept.- 
Oct., 1964. pp. 2l8-22o. 

Matthews, 111, William H. "Current Status of Earth Science in Secondary 
School." Journal of Geological Education . Vol. XII. June, 1964. 

pp. 6 O- 3 . 

Matthews, III, William H. "Growth of Earth Science in Secondary Schools. 
School Science and Math . Vol. 63 . November, 1 963 • PP* 63 7 “46 . 

Mayer, Victor J. "Criterion Model of an Earth Science Teacher Prepara- 
tion Program." Science Education. Vol. 51. pp. 290-292. April, 
1967. “ 

"Model consists of a recommended academic program, instructional 
methods, professional science education requirements, staffing, 
equipment and facilities, and other areas. Its purpose Is for 
evaluation of present programs or development of new programs." 
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Mayer, Victor J. "Science Requirements in Earth Science Teacher Pre- 
paration Programs." Journal of Research in Science Teaching . 

Vol. 5. pp. 276-281. 1967-68. 

"This article contains much useful information on earth science 
teacher education programs." 

Merrill, William M., et. al. "Recommendations: Academic Preparation 

of Secondary School Earth Science Teachers." Journal of Geologjca l 
Educat ion . Vol. XJV. February, 1966. pp. 29-32. * 

Merrill, William M. and Shrum, John W. "Planning for Earth Science 

Teacher Preparation." Journal of Geological Education . Vol. XIV. 
PP. 23-5. 

Ming, Roger W. "Why Teach Earth Science." Journal of Geological Educa - 
t ion . Vol. 16. December, i 968 . pp. 167-170. 

"Earth science is shown to unify the teaching of science in 
general. Many pertinent questions are discussed." 

Moriarty, Barry M. "Science for the Intelligent Adult of the Future." 
The Science Teacher . Vol. 31» No. 7. Nov., 1964. pp. 18-19. 

Moss, J. H. and Boekenkemp, R. P. "Revision of the Pennsylvania Earth 
and Space Science Course." Journal of Geological Education . Vol. 
16. December, 1 968 . pp. 184-185. 

"Teaching philosophy of the Pennsylvania approach differs from 
that of ESCP and the New York approach in the laboratory work is 
secondary to classroom discussion." 

Munch, T. W. "Earth Science and Oceanography." 1 ns t ruct ion . Vol. 74. 
Summer, 1964. p.65. 

Mueller, Bruce E. "Use of Stereograms in High School Earth Science." 

Journal of Geologjcal Education . Vol. 14. February, 1 966 . p. 33. 

"Stereograms are used in place of topographic maps to produce 
realism and better understanding of landscapes." 

Namowitz, Samuel N. "The Traditional Approach to Earth Science." 

Journal of Geological Education . Vol. 16. December, 1 968 . pp. 

170-172. 

"Earth science teaching has never really changed for it has 
always included inquiries, investigations, activities, and labora- 
tory experiments." 

1 

National Committee for Geographic Education, Earth Science Committee. 
"Role of Geography in the Earth Sciences." Journal of Geography . 
Vol. 63 . March, 1964. pp. 101-8. 

New York State Education Dept,; Bureau of Secondaty Curriuclum Develop- 
ment. Earth Science . University of the State of N. Y 1959. 
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Orgren, J. "Outdoor School for Earth Science . 11 Science Teacher . 

Vo 1 . 33. Oct., 1966. pp. 43-50. 

Pauli, R. A., Larson, A. C. and Vanden Avond, R. "Predicting the Effect 
of ESCP on Introductory College Geology Courses." Journal of Geo - 
logical Education . Vol. 17. April, 1%9. pp. 47-53- 

"Research indicated that ESCP students are better prepared for 
physical geology than non-ESCP students; they also have improved 
scientific attitudes and abilities." 

Pitluga, George. "Criteria for a Planetaruim Presentation." The Science 
Teacher . Vol. 35- December, 1968. pp. 51-52. 

"Seven helpful suggestions for presenting a planetarium program 
are given." 

Pollard, William G. "The Earth as a Spaceship." The Science Teacher . 
Vol. 36. September, 1969- pp. 25-28 (68-71) 

"A critical review of man's problems with the earth's natural 
resources is presented." 

Pollinger, D. L. and Syrewicz, E. R. "Earth Science." School and 
Commun I ty . Vol. 16. December, 1968. pp. 180-183. 

"Problems in retraining earth science teachers are pointed out." 

Pomeroy, Harry F. "A Model to Demonstrate Limestone Cavern Formation." 
Journal of Geological Education . Vol. 14. December, 1966. p. 207. 
"Explains how to construct a working model of a limestone cavern." 

Proctor, Cleo V. "Paperback Books for Earth Science Teachers." Journa 1 
of Geological Education . Vol. 15. February, 1967. pp. 29-55- 
"This article is an annotated bibliography of over 500 useful 
paperback books in the earth sciences up to 1967." 

Romey, W. D. and Merrill, J. H. "Comparison of the Performance cf Ninth 
Grade and College Students in an Earth Science Laboratory Activity." 
Science Teacher . Vol. 31- May, 1964. pp. 49-52. 

Roy, Chalmer J. "LGt's Teach Geology as the Science of the Earth." 

Journal of Geological Education . Vol. 14. April, 1966. pp. 47-50. 

"A short summary of the events leading up to the ESCP approach 
to teaching earth science is presented." 

Samples, Robert F. "Death of an Investigation." Journal of Geological 
Education . Vol. 14. April, 1966. pp. 69-72. 

"What not to do in using inquiry method of teaching ESCP in a 
I aboratory sett ing is discussed." 

Schubel , J. R, "Aboard the Ridgely Warfield." The Science Teacher . 

Vol. 36. March, 1969. pp. 36 - 38 . 

"Activities of 25 ESCP teachers aboard an oceanographic research 
vessel in the Chesapeake Bay are presented." 
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Schubel, J. R. and Gardner, Marjorie. "Oceanographic Training Centers 
for Earth Science Teachers." Journal of Geological Education . 

Vo 1 . 17. June, 1969. pp. 95-98. 

"Experiences of in-service ESC? teachers aboard an oceanographic 
vessel are given/' 

Shea, James H. "Highlights of 1965 ESCP Survey of Earth Science Teacher." 
Journal of Geological Education . Vol . XIV. Feb., 1966. pp. 9-12. 

Shelton, J. S. "On Learning Through the Earth Sciences." Claremont 
Reading Conference Yearbook . Vol. 29. 1965. pp. 73-80. 

Shelton, J. S. and Young, R. G. "What on Earth! AG1-EBF join Forces 

to Bring Earth Sciences to Elementary Grades." Educational Screen 
A/V Guide . Vol. 44. January, 1965* PP* 20-22. 

Shourd, Melvin L. "Discovering Fossils." The Science Teacher . Vol. 37, 
No. 2. February, 1970. pp. 72-7**. 

"History of fossils and student activities with fossils are given." 

Shourd, M. L. "Earth Science, Choice for Junior High School." Sc i ence 
Teacher . Vol. 30. Nov., 1963. p. 53 » 

Shrum, John W. "Geology and Man." The Science Teacher . Vol. 35* 
December, 1968. pp. 12-20. 

"The earth and man's interest in it throughout history is the 
theme of this historical resource for the earth science teacher." 

Shrum, John W. "Universality of Change-Do Geology Teachers Believe in 
It?" Journal of Geological Education . Vol. XIII, No. 4. Oct., 

1965. p. 98. 

Shrum, John W. "Recommendations for a Basic Academic Preparation for 
Earth Science Teachers." Journal of Geological Education . Vol. 

XVI, No. I. February, 1966. pp. 26-28. 

Siemankowski , F. T. and Cazeau, D. J. "Auto-Paced Laboratories in 
Physical Geology." Journal 0 f Geological Education . Vol. 17. 

April, 1969. pp. 38-42. 

"The recommendation is made to change present laboratory facilities 
into independent study centers using the auto-paced laboratory 
which is based on Skinner's psychology of learning." 

Skinner, Jr., R. and Davis, Jr., 0. L. "Earth Science: the New Look in 
Ohio Hi > School Science Programs." School Science and Math . 

Vol. 65. February, 1965* pp. 159-4. 

Smith, C. "Impact of the New National Science Curricula on the 

Established Science Program." School Board Journal . Vol. 152. 

Feb., 1966. pp. 14-16. 

Snyder, John L. "Major Programs in Earth Science Education." (abstract) 
The Texas Journal of Science . Vol. XVI, No. 4. Dec., 1964. p. 474. 
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Stephenson, Robert C. "New Curriculum in Earth Sciences." School Life . 
Vol . 45. October, 1 962 . pp. 2*1-6. 

Stephenson, R. C. "Teacher Training Problems in Earth Science." 

Journal of Geological Education . Vcl. 12, No. 2. June, 1964. 
pp. 7^-8. 

Stephenson, R. C. "The Earth Science Curriculum Project: Its Organiza- 

tion, Objectives, and Philosophy." The Science Teacher . Vol. 31, 
No. 2. March, 1964. pp. 21-3. 

Strope, Marvin B. and Braswell, A. L. "A Comparison of Factual Teaching 
and Conceptual Teaching in Introductory Col 1 ege As t ronomy . 1 1 Journal 
of Research in Science Teaching. Vol. 4. 1966. p. 95. 

"Research indicated that it made no difference whether students 
learned astronomy concepts or astronomy facts on the students' 
understandings about science as measured by Test on Understanding 
Science (TOUS) . " 

Thompson, John F. "Expected Student Outcomes in Earth Science Investiga- 
tions." Journal of Geological Education . Vol. 17. June, 1969- 
pp. 99-101. 

"It is pointed out that ESCP investigations are generally far 
more astute when mistakes are made, analyzed and corrected by the 
students, as opposed to an investigation where everybody gets the 
right answer without much thought as to "why"." 

Vitrogen, David. "The Development of a Course of Study in Space Science 
Suitable for Instruction in the Ninth and Tenth Grades in the 
Secondary School." Science Educa t i on . Vol. 51. March, 1967. 

pp. 161-1 69 • 

"This pilot study for high ability students showed that they 
learned in spite of fact filled lectures by visiting space science 
research specialists." 

Williams, G. "Importance of Earth Sciences in the Curriculum." Sc i ence 
Teacher . Vol. 28. April, 1 96 1 . pp. 22-3. 

Wise, L. E. and Elmes, R. J. "New Reservoir Inspires Earth Science 
Project." Science Teacher . Vol. 31* Nov., 1964. pp. 21-3* 
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